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DESCRIPTION 

NOVEL ISQXAZOLOPYRIDONB DERIVATIVES. AND THEIR USB 

TECHNICAL FIELD 

The present Invention relates to novel Isoxazolopyrldone 
derivatives that are useful as a metabotroplc glutamic acid 
receptor antagonist in the field of medicine, and to their use. 

BACKGROUND ART 

Glutamic acid is a neurotransmitter that mediates 
excitation transmission in the central nervous system* In 
addition to having various functions for neurotransmission, 
glutamic add participates in many other important brain 
functions such as life and death, and differentiation and 
propagation of neurocytes, development of neurocytes and 
gliacytes, and plastic change in neurotransmissloR efficiency 
of matured or developed brains (Annu. Rev, Biophys. Biomol. 
Struct., S. Nakanishl, M. M&su, Vol* 23, pp. 319-348, 1994). 

Through pharmaceutical andmolecular-blological studies , 
the glutamic acid receptor in the central nervous system of 
mammals is grouped into two , an ion channel^type glutamic acid 
receptor and a metabotroplc glutamic acid receptor. The Ion 
channel- type glutamic acid receptor comprises a complex of 
different subunit" proteins , and it is an ion channel that is 
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made and broKen througH ligand bonding. On the other hand, the 
metabotroplo glutamic acid receptor conjugates with GTP- 
binding protein, and it acts through intracellular second 
messenger production or ion channel activity control via 
GTP-binding protein (Brain Res* Rev. , S. Nakanishi et al. , Vol. 

26, pp. 230-235, 1998). 

In previous studies, it is reported that metabotropic 
glutamic acid receptor includes eight different subtypes of 
metabotropic glutamic acid receptors 1 to 8 » These are grouped 
into three subgroups, depending on their amino acid sequence 
homology, signal transmission and pharmaceutical properties. 
Regarding their function for intracellular signal transmission, 
those of group I (metabotropic glutamic acid receptors 1 and 
5) activate phosphollpase C, and those of group ZZ (metabotropic 
glutamic acid receptors 2 and 3) and group IZI (iaetabo tropic 
glutamic acid receptors 4,6,7 and 8) act for adenylate cyclase 
activity control to thereby retard cyclic adenosine 
monophosphate (gAMP) accunvilation through forskolin 
stimulation. Those of group II are selectively activated by 
LY354740 described in Journal of Medicinal Chemistry Vol. 42, 
pp. 1027-1040, 1999; and those of group III areby L-AP4. Except 
metabotropic glutamic acid receptor 6 that specifically exists 
in the retina, the other receptors are expressed broadly in 
brain and nervous systems, each showing characteristic 
intracerebral distribution therein, and it is believed that 
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these receptors individually play their own different 
physiological roles (Neurochem* Intw D. Shoepp et al*. Vol, 
24, pp. 439'-449« 1994; Bur. J« Pharmacol. . J. Pin et al.. Vol. 
375, pp. 277-294, 1999). 

Other various puhllcations mentioned below suggest the 
usefulness of metabotropic glutamic acid receptor antagonist. 

1. Neurosclence, Vol, 19, pp. 955*963, 1999 says that 
any behavioral change is not seen in metabotropic glutamic acid 
receptor 7 knockout mice based on the anxiety caused by electric 
stimulation or other unpleasant stimulation by ZilCl. 

2. Eur. J. Pharmacol. , Vol, 319. , pp. 153"156« 1997 says 
that , when an antagonist to group ill metabotropic glutamic acid 
receptors, a-methylserine-O-phosphate (MSOP) is administered 
to the hippocaaqsus of rats, then it relaxes the conflict 
condition of rats and acts for antianxiety for them. 

3. Behavioural Brain Res. , Vol, 81, pp, 69-79/ 1996 says 
that the learning disability caused by L-AP4 induction is 
inhibited by an antagonist, to metabotropic glutamic acid 
receptor, iaP4. 

4. Neuropharmacol. , Vol. 34, pp. 991-1001, 1995 says 
that the long-term enhancing phenomenon of synaptic conduction 
efficiency that is seen in the hippocampus is inhibited by the 
above-mentioned L-AP4. 

5. Neuroreport, Vol, 7, pp, 1469-1474, 1996 says that 
the above-mentioned Ii-AP4 has an effect of inducing convulsion. 
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6. Neuropbaxiiiacol. , Vol. 38, pp. 1631-1640, 1999 says 
that, ^en the above-mentioned L*AP4 is applied to striate 
body-Gultured neurocytes, then it induces death of neurocytes. 

7. The Journal of Phaxmacology and Experimental 
Therapeutics (JPBT), Vol. 292, pp* 406-414, 2000 says that the 
above-mentioned L- AP4 administered to lateral nuclei of medulla 
oblongata Increases the level, of horizontal motion* 

8. Pain, Vol. 85, Pp. 183-^89, 2000 says that a 
metabotropic glutamic acid receptor agonist, L-SOP 
administered to the gray matter in the cerebral aqueduct 
enhances the algesiogenic reaction owing to formalin 
administration and the enhancing reaction is blocked by the 
above-mentioned MSOP. 

From the above-mentioned descriptions, metabotropic 
glutamic acid receptor antagonists are useful for medicines, 
for example, for various mental disorders such as anxiety 
disorders , psychosomatic disorders , obsessive- compulsive 
neurosis, bipolar disorders, melancholia, eating disorders, 
schizophrenia, epilepsy; various types of dementia or 
attention/cognition deficit disorders such as Alzheimer 
disease, multi-infarct dementia; retrograde dyskinesia such as 
Parkinson disease, Huntington's chorea, amyotrophic lateral 
sclerosis; neurological disorders or neuropathy owing to, for 
example, cerebral infarction, transient ischemic attack, or 
wound in the head; and acute or persistent pain in cancer, etc. 

4 
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Isoxasolopyridohe skeletons-having compounds that have 
struoturaX relation to the compounds of the invention are 
described in, for example, JP-A 51-113877 (hereinafter referred 
to as reference A) and JP*A 52-19675 (hereinafter referred to 
as reference B). Reference A says that isoxazolopyrldone 
derivatives have a blood lipid depressing effect* Reference 
B Illustrates isoxazolopyrldone derivatives as intermediates 
for medicines* Rovever, references A and B do neither say nor 
suggest that Isoxazolopyrldone derivatives might have a 
function as antagonist and/ or agonist for metabotropic glutamic 
acid receptors. 

DISCLOSURE OP THE INVENTION 

An object of the present invention is to provide a novel 
metabotropic glutamic acid receptor antagonist that is useful 
for medicines for, for example, anxiety disorders » 
psychosomatic disorders, obsesslve^^compulslve neurosis, 
bipolar disorders* melancholia, eating disorders, 
schisophrenla, multi-infarct dementia, Alzheimer disease, 
epilepsy, Parkinson disease, Huntington *s chorea, pain or 
retrograde neurosis* 

We, the present inventors have assiduously studied to 
solve the above-mentioned problem and, as a result , have found 
that novel isoxazolopyrldone derivatives of the following 
formula tl-a] or their salts may act as a metabotropic glutamic 
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aold receptor antagonist « and have completed the Invention. 

Specifically, the Invention relates to novel 
laoxazolopyrldone derivatives ot a general foxnnila [I-a]: 




a-a) 

wherein R** represents an optionally- suhatituted heteroaryl or 
phenyl group, R'* represents an optionally- substitnted phenyl 
or heteroaryl group, and R^^ represents a methyl group, provided 
that. (1) when R^* is an unsubstituted phenyl group, then R^^ 
must not be a para-- substituted phenyl group of which the 
substltuent Is any of a methoxy group, a chloro group, a methyl 
group, a trifluoromethyl group, a fluoro group, a bromomethyl 
group or a dlmethylamlnoroethyl group, and R^^ must not be an 
unsubstituted heteroaryl group, and (2) when R^* is a 4-tolyl 
group or a 4-fluorophenyl group, then R'^ must not be an 
unsubstituted phenyl group « a 4-methoxyphenyl group or a 4- 
fluorophenyl group, 

or their pharmaceutically-acceptable salts, and to their use. 

nie meanings of the abbreviations used herein are 
mentioned below. 
DMSO: dime thylsulf oxide 
DMF: if,N-dlmethylformamide 

6 
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DCCs dicyclohexylcarbodlimide 
GDI; carbonylcLLlmidazole 
KCS: N-ohlorosuooinliiilde 
TPkt trifluoroacdtlc aold 
THF: tetrahydrofuran 

PyBropi bromotrlmr^rolldinophosphonium faexafluoropbosphate 
The meanings of the terms used herein are mentioned below, 
and the invention is describe in more detail hereinunder. 

'Medicines " means those that are used for remedy and/or 
prevention of various diseases and disorders. 

"^Lover alkyl group" means a linear or branched alkyl group 
preferably having from 1 to « carbon atoms, and it includes, 
for exan^le, a methyl group, an ethyl group, a propyl grot^, 
an isopropyl group, a butyl group, an isobutyl group, a 
sec -butyl group, a tert -butyl groi^, a penityl group, an isoanyl 
group, a neopentyl group, an isopentyl group, a 1,1*^ 
dimethylpropyl group, a 1-methylhutyl group, a 2-methylbutyl 
group, a 1,2 -dimethylpropyl group, a hexyl group, an isohexyl 
group, a 1-methylpentyl group, a 2-metbylpentyi group, a 3- 
methylpentyl group, a 1,1-dimethylbutyl group, a 1,2- 
dlmethylbutyl group, a 2,2-dimethylbutyl group, a 1,3- 
dimethylbutyl group, a 2^3-dimathylbutyl group, a 3,3- 
dimethylbutyl group, a 1-ethylbutyl group, a 2-ethylbutyl group, 
a 1,2,2-triinethylpropyl group, and a l-ethyl-2-methylpropyl 
group. 
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* Lower alkox7 group" means a group that is derived from 
a hydroxyl group by subetltuting its hydrogen atom with the 
above-^mentloned lower aUeyl group, and it includes , for example « 
a methoxy group, an ethoxy group, a propoxy group, an isopropoxy 
group, a butoxy group, a sec-butoxy group, a tert-butoxy group, 
a pentyloxy group, an isopentyloxy group , a hexyloxy group, and 
an isohexyloxy group. 

"Aralkyl group" means the above-mentioned lower alkyl 
group that has the above-mentioned aryl group, including, for 
example, abehsyl group, a 1-i^enylethyl group, a 2-phenylethyl 
group, a 1-naphthylmethyl group, and a 2-naphthylmethyl group. 

"Heteroaryl group" means a 4- to 7-membered monocyclic 
group having from 1 to 3 hetero atcmis selected from a group 
consisting of oxygen atom, sulfur atom and nitrogen atom* or 
a condensed heteroaryl group of the monocyclic group that is 
condensed with a benzene or pyridine ring, and it includes , for 
example, a furyl group, a tbienyl group, a pyrrolyl group, an 
imidazolyl group, apyrazolyl group, an isothiazolyl group, an 
isoxasolyl group, a pyridyl group, a pyrimidinyl group, a 
quinolyl group, an isoguinolyl group, a guinazolyl group, a 
guinolidlnyl group, a guinoxalinyl group, a cinnolinyl group, 
a benzlmidasolyl group, an Imidazopyridyl group, a benzof uranyl 
group, a naphthyridinyl group, a 1,2-benzlsoxazolyl group,, a 
benzoxazolyl group, a benzothiazolyl group, an oxazolopyridyl 
group, an Isothiazolopyridyl group, and a benzothienyl group. 
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"Halogen atom" Includes, for example, a fluorine atom, 
a chlorine atom, a bromine at<Mn. and an iodine atom. 

"Lower allcylcarbamoyl group" means a carbamoyl group that 
is mono- substituted with the above-mentioned lower aUcyl group, 
and it includes, for example, a methylcarbamoyl group, an 
ethylcarbamoyl group, a propylcarbamoyl group « an 
isopropylcarbamoyl group, a butylcarbamoyl group, a $ec«> 
butylcarbamoyl group « and a tert -butylcarbamoyl group. 

"Di-lower alkyloarbamoyl group" means a carbamoyl group 
that is di- substituted independently with any of the above^ 
mentioned lower alkyl groups, and it includes, for example, a 
diraethylcarbamoyl group, a diethylcarbamoyl group, an 
etbylmethylcarbamoyl group, a dlpropyloarbamoyl group, a 
methylpropylcarbamoyl group, and a dilsopropyloarbamoyl 
group. 

"Lower alkylamino group" means an amino group that is 
mono -substituted with the above<^mentioned lower alkyl group, 
and it includes, for exdoqple, amethylamino group, an ethylamino 
group, a propylamino group, an isopropylamino group, a 
butylamino group, a sec-butylamino group, and a tert-butylamino 
group* 

"Di-lower alkylamino group" means an amino group that is 
di- substituted with the same or different, above-mentioned 
lower alkyl groups, and it includes^ for example, a 
dimethylamino group, a diethylamino group, a dipropylamino 
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group , a metbylpropylamlno group , and a diisopropylamlno group . 

For more coAcretQly illustrating the isoxazolopyrldona 
derivatives of the invention, the symbols used in the 
above-mentioned (i-a) are described in more detail with 
reference to their specific exan^les. 

R^"" is an optionally- substituted heteroaryl or phenyl 

group* 

"Optionally-substituted heteroaryl group" for R^* is 
meant to indicate the above-mentioned heteroaryl group that is 
substituted or unsubstituted. 

The heteroaryl group itself of the "optionally- 
substituted heteroaryl group" for R^" is, for example « 
preferably a pyrrolyl group or a pyridyl group of the 
above-defined "heteroaryl group" , more preferably a pyridyl 
group. 

The substitueht for the substituted heteroaryl group 
includes, for exainple, a lower alkyl group, a nitro group, a 
halogen atom, an amino group, a cyano group, a hydroxyl group, 
a lower alkoxy group, a carboxyl group , a carbamoyl group, a 
lower alkylcarbamoyl group, a di- lower alkylcarbamoyl group, 
a di -lower alkylamino group, and a lower aucylamino group. One 
or more sucsh substituents, but preferably one or two such 
sttbstituents may bond to the position of the heteroaryl group 
to which they may bond. In case where the group has two or more 
such substituents, the substituents may be the same or 
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different • 

Of tue aubstituents mentionea above » for eicample, 
preferred are a metboxy group, an ethoxy group, an IsopropYloxy 
group » a cblorlne atom, a methyl group, and an ethyl group « 

The "optionally- substituted heteroaryX group" for R^* 
Includes, for example, a 2-pyridyl group, a a^-pyridyl group, 
a 4-pyridyl group, a 2-pyrrolyl group, a 3-pyrrolyl group, a 
4-pyrrolyl group, a 2-metho2qr-4-py3:idyl group, a 2-roetbyl- 
4-pyrldyl group, a 2-cailoro-4-pyridyl group, a 3-methoxy-4- 
pyridyl group, a 3 -methyl- 4-pyridyl group, a 3-chloro-4- 
pyridyl group, a 6-methoxy-3-pyridyl group, a 6rroethyl-3- 
pyridyl group, a 6-cbloro-3-py?ridyl group, a 5-methoxy-2- 
pyridyl group, a 5-methyl-2-pyrldyl group, a 5-chloro-2- 
pyridyl group, a 2-pyrrolyl group, a 3-pyrrolyl group, a 4- 
methoxy- 2-pyrrolyl group, a 4-raathyl-2-pyrrolyl group, a 4- 
obloro- 2-pyrrolyl group, a 4-methoxy-3-pyrrolyl group, a 4- 
methyl- 3-pyrrolyl group, and a 4-chloro-3-pyrralyl group. Of 
those, preferred are a 2 -pyridyl group, a 3** pyridyl group and 
a 4-pyridyl group. 

"Optionally-substituted phenyl group" for R^*" means a 
substituted or unsubstituted phenyl group* 

The substituent for the substituted phenyl group includes , 
for exan^le, a lower alkyl group, a nitro group, a halogen atom, 
an amino group, a cyano group, a hydroxyl group, a lower alkoxy 
group, a carboxyl group, a carbamoyl group, a lower 
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alkylcarbamoyl group, a dl-lower alkylcarbamoyl group, a 
di- lower alkyXamlno group, and a lower alkyland.no group. One 
or more suoh substituents , but preferably one or two such 
subdtltuents nay bond to tbe position of the phenyl group to 
which they may bond. In case where the group has two or more 
such fiubstituents, the substltuents may be the same or 
different • 

Of the substltuents mentioned above, for example, 
preferred are a lower alHosey group and a methylenedloxy group; 
and more preferred are a metboxy group and a methylenedloxy 
group* 

For the "optionally-substituted phenyl group" for R^p 
for example, preferred are a 2«methoxy^enyl group, a 3- 
methoxyphenyl group, a 4-methoxypheayl group, a 2«ethoxyphenyl 
group, a 3-ethoxyphenyl group, a 4-ethoxyphenyl group, and a 
3,4-methylenedloxyxdienyl group. 

For the "optionally- substituted heteroaryl or phenyl 
group" for R^, therefore, more preferred are, for example, a 
2-pyrldyl group, a 3-pyridyl group, a 4-pyridyl group, a 2- 
methoxyphenyl group, a 3-methoxyphenyl group, a 4- 
methoxyphenyl group, a 2-ethoxyphenyl group, a 3-ethoxyphenyl 
group, and a 4-ethoxyphenyl group, 

"Optionally- substituted phenyl group" for R^^ means a 
substituted or unsubstltuted phenyl group. 

The substituent for the substituted phenyl group includes, 

12 
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for example, a nltro group, a halogen atom, an amino group, a 
cyano group, a hydroxyl group, a lower alkoxy group, a carboxyl 
group, a carbamoyl group, a lower alkylcarbamoyl group, a 
di-lower alkylcarbamoyl group « and a methylenedloxy group. 
One or more such substltuents . but preferably one or two such 
substltuents may bond to the position of the phenyl group to 
which they may bond. In case where the group has two or more 
such substltuents , the substltuents may be the same or 
dlffexrent. 

Of the substltuents mentioned above, for example, 
preferred are a lower alkoxy group and a methylenedloxy group? 
and more preferred are a methoxy group and a methylenedloxy 
group. 

For the "optionally-substituted phenyl group" for a**, 
for example, preferred are a 2-methoxyphenyl group, a 3- 
methoxyphenyl group, a 4-^methoxyphenyi group, and a 3,4- 
methylenedioxyphenyl group. 

''Optionally-substituted heteroaryl group" for R^' means 
a substituted or unsubstituted heteroaryl group. 

The heteroaryl group itself of the "optionally- 
substituted heteroaryl group" for Is, for example, 
preferably a pyridyl group. 

The substituent for the substituted heteroaryl group 
includes, for example, a nltro group, a halogen atom, an amino 
group, a cyano group, a hydroxyl group, a lower alkoxy group. 
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a carboxyl group, a carbamoyl group, a lower alkylcarbamoyl 
group, and a dl- lower aUcylcarbamoyl group. One or more such 
substltuents, but preferably one or two sucb substltuents may 
bond to tbe position of the beteroaryl group to which they may 
bond. In case where the group has two or more such substltuents , 
the substltuents may be the same or different. 

Of the substltuents mentioned above, for exaiople, 
preferred are a lower alkoxy group, and a dl-lower alkylamlno 
groups 

For the optionally-substituted heteroaryl group" for R^', 
for example, preferred are a S-methoxy-3-pyrldyl group, a 
5-dimethylamlno-3-pyridyl group, a 6-methoxy-3-pyrldyl group, 
a 6-dlroethylamlno-3-pyrldyl grotqp, a 3-methoxy-4-pyrldyl 
group, a 3-dlmethylarolno-4-pyridyl group, a 2-methoxy-4- 
pyridyl group, a 2-dimethylamino-4-pyrldyl group, a 5- 
methoxy-2-pyrldyl group^ a 5-dlmethylamlno-2-pyrldyl group, a 
4-methoacy-3-pyrldyl group, a 2-methoxy-3-pyrldyl group, a 

3- methoxy-2-pyrldyl group, a 4-methoaty-2-pyrldyl group, and a 
6«fflethoxy-2-pyrldyl group. 

For the "optionally-substituted phenyl or heteroaryl 
group" for R**, therefore, preferred are, for example, a phenyl 
group, a 2-methoxyphenyl group, a 3-roethoxyphenyl group, a 

4- methoxyphenyl group, a 3,4-methylenedloxyphenyl group, a 
5'methoxy-3-pyridyl group, a 3-methoxy-4-pyridyl group, a 

5- dimethylamlno-3-pyridyX group, and a 5-methoxy-2-pyrldyl 
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group. 

The isoxaaolopyrldone derivatives of the invention may 
exist as their pharmaceutically-acceptable salts. The salts 
include acid-added salts and base-added salts . The acid-added 
salts include, for example, hydrohalides such as hydrochlorides , 
hydrofluorides , hydrobromides, hydroiodidesi inorganic acid 
salts such as nitrates, perchlorates • sulfates, phosphates, 
carbonates: lower allcylsulfonates such as methanesulf onates , 
trifluromethanesulfonates, ethanesulfonates; arylsulfbnates 
such as benzenesulfonates, p-toluenesulfonates: organic acid 
salts such as fumarates, succinates, citrates, tartrates, 
oxalates, maleates; acid added* salts with organic acids such 
as amino acids, e.g., glutamates, aspartates. The base^added 
salts include, for example, aixali metal salts with sodium or 
potassium; alkaline earth metal salts with calcium or 
magnesium; ammonium salts; and organic base*added salts with 
guanidine, trlethylamine or dicyclohexylamine. In addition, 
the ccHi^ounds of the invention may also exist as solvates of 
their free conipounds or salts, preferably hydrates thereof. 

Depending on the substituents that they have, the 
compounds of the invention may exist as stereoisomers or 
tautomers, such as optical isomers, diastereomers or 
geometrical isomers. Needless to say, all these isomers are 
within the scope of the compounds of the invention. Further 
needless to say, any mixtures of these isomers are also within 
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the scope of the compounds of the invention. 

The compounds [X-a] of the invention may be readily 
produced in any known reaction mode or according to any per- se 
known method* Preferably, for example^ they may be produced 
according to the following method. 



RiaCHO 



OH 



sta0^ p,,-^ stepz 
(1) (2) 



EtOOCs. J 



HOOC 



R^OX 

(7) 




In these formulae, X represents a leaving group < and the 
other symbols have the same meanings as ahove. 
(Step 1) 

In this step, an aldehyde con^und (l) Is reacted vitl^ 
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a hydroxylamlna hydrochloride to give a compound (2), The 
amount of the hydroxylamlne hydrochloride to be used Is 
generally tnm l .to 2 equivalents relative to one equivalent 
of the aldehyde coidEpound (1). The reaction solvent Includes, 
for example /MeOH, ethanol, water, DMP, N-methylpyrrolldlnone , 
N-ethylpyrrolldlnone, DMSO, and their mixed solvents* Of 
those , preferred Is a mixed solvent of MeOH-water . The compound 
(2) thus obtained is Isolated and purified In. any known 
Isolation and purification method q£, for: example, 
concentration , reduced-pressure concentration , 

crystallization « solvent extraction, repreclpitatlon or 
chromatography; or not Isolated and purified. It may be 
subjected to the next step. 
(Step 2) 

In this step, the compound (2) obtained in the previous 
step 1 Is reacted with NCS to give a hydroxamlc acid chloride 
coinpound. and than ethyl 3-pyrrolldlne-crotonate Is added 
thereto and the reaction system Is reacted with a base to give 
an Isoxazole coiqpound (3), The amount of NCS to ibe used Is 
generally from 1 to 1.5 equivalents relative to one -equivalent 
of the compound (2). The amount of ethyl 3 -pyrrolidine - 
crotonate also to be used is generally from X to 2 equivalents 
relative to one equivalent of the hydroxamlc add compound. 
Thus obtained « the compound (3) is Isolated and purified in any 
known Isolation and purification method of ^ for example. 
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concentration , reduced-pressure concentration , 

crystallization, solvent extraction, repreclpitation or 
chromatography; or not Isolated and purified. It may be 
subjected to the next step. 
(Step 3) 

In this step/ the ccnnpound (3) obtained In the previous 
step 2 is processed to remove Its ethyl group to give a compound 
(4). This reaction may be effected according to a method 
described In publications (e.g. . Protective Groups in Organic 
Synthesis, T. «. Green, 2nd Ed. , John Wiley & Sons, 1991), or 
a method similar to the method, or a condiination of the method 
and any other ordinary method. Thus obtained, the compound (4) 
is isolated and purified In any Known isolation and purification 
method of, for example, concentration, reduced-pressure 
concentration, crystallization, solvent extraction, 
repreclpitation or chromatography; or not isolated and purified, 
it may be subjected to the next step. 
(Step 4) 

In this step, the compound (4) obtained in the previous 
step 3 or its reactive derivative is reacted with an amine 
compound (5) to give a compound (6) • The reaction is ordinary 
amidation that may be effected according to a method described 
in publications (e.g.. Bases and Experiments of Peptide 
Synthesis, Nobuo Izumlya et al. , Maruzen, 1983: Comprehensive 
Organic Synthesis, Vol. 6, Pergamon Press, 1991), or a method 
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Similar to the mfitliod, or a combination of tbe method and any 
otber ordinary irothod. Concretely, for example, a condensing 
agent that is well known to those skilled In the art la used 
for tbe reaction; or the reaction may be effected In an ester 
activation method, a mixed add anhydride method, an add 
chloride method or a carbodllmlde method that may be carried 
out by anyone skilled In the art. The amldatlon reagent 
includes, for exdiiqe>la, DCC, l-eth03^arbonyl*2-ethoxy-lp2- 
dlhydroaulnollne, l-cyclohexyl-3- (2• 

morpholylethyl}carbodliralde, GDI, dlphenyli^osphorlc add 
aside, 2-chloro-l,3-dlroethyl-2-lialdazollum chloride, PyBrop, 
diethyl cyanophosphate, and l-ethyl-3-(3- 

dlmethylamlnopropyl) carbodllmlde hydrochloride . Though 
vainrlng depending on the type of tbe compound and the solvent 
to be used and on the other reaction conditions, the amount of 
the carboxyllc add or Its reactive derivative to be used is 
generally frcuB 0.5 to 1 equivalent, preferably from 0« 5 to 0.8 
equivalents relative to one equivalent of the compound (5). 
Also varying depending on the type of the coo^und and the 
solvent to be used and on the other reaction conditions , the 
amount of the amldatlon reagent to be used Is generally from 
1 to 5 equivalents, preferably from 1 to 3 equivalents relative 
to one equivalent of the carboxyllc add compound (4) or its 
reactive derivative. The reactive derivative Includes, for 
example, active ester derivatives and active amide derivatives 
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that are ganerally used in the fleXd of organic chemistry. Vhe 
reaction solvent includes , for example, methylene chloride, 
chloroform, THP, diethyl ether, DMP, dlmethylacetamide, 
acetonitrile , and toluene . The reaction time is generally from 
1 to 12 hours. Thus obtained, the compound (6) is isolated and 
purified m any Icnown isolation and purification method of , for 
exaiqple, concentration, reduced- pressure concentration, 
crystallization, solvent extraction, reprecipltation or 
chromatography; or not isolated and purified, it may be 
subjected to the next step. 
(Step 5) 

In this step, the compound (6) obtained in the previous 
step 4 is reacted with a compound (7) in the presence of a base 
to give a compound (9). In the conqpound (7), X represents a 
leaving group . The leaving group includes , for example , a lower 
alkoxy group , and a chlorine atom. The base to be used includes , 
for example, n-*butyllithium, lithium diisopropylamide , 
potassium hexamethyldisllazlde, and sodium 

bexamethyldisilazide. Of those, preferred is n-butyllithium. 
Thous^ varying depending on the type of the conqgiound and the 
solvent to be used and on the other reaction conditions, the 
amount of the base to be used is generally from 2 to 3 equivalents 
relative to one equivalent of the coiq>ound (6). The amount of 
the compound (7) to be used Is generally from 1«5 to 2*5 
equivalents relative to one equivalent of the confound ( 6 ) . The 
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reaction solvent Includes, for example* THP, diethyl ether, and 
dlinethoxyetbane. The reaction time is generally from 1 to 5 
hours , Thus obtained j the compound ( 8 ) is isolated and purified 
in any known isolation and purification method of , for example, 
concentration , reduced-pressure concentration r 

crystallization, solvent extraction, reprecipitation or 
chromatography; or not isolated and purified, it may be 
subjected to the next step* 
(Step 6) 

In this step, the compound (8) obtained in the previous 
step 5 is heated under reflux in the presence of an acid for 
intramolecular cyclization to give a c<»iipound (I-a) ♦ The acid 
to be used includes, for example, paratoluenesulfonic aoid, 
hydrochloric acid, and sulfuric acid. Of those, preferred is 
paratoluenesulfonic acid. Though varying depending on the 
type of the o<Hiq;»ound and the solvent to be used and on the other 
reaction conditions, the amount of. the acid to be used is 
generally from I to 2 equivalents relative to one equivalent 
of the confound (8). The reaction solvent is generally any of 
THE, dioxane or toluene. The reaction time is generally from 
1 to 20 hours, preferably from l to 5 hours. Thus obtained, 
the compound (I-a) is isolated and purified in any known 
isolation and purification method of, for exanipie, 
concentration , reduced-- pressure concentration , 

crystallization, solvent extraction, reprecipitation or 
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chromatography. 

The compounds ( I-a) of the invention nay also be produced 
through solid phase reaction according to the method mentioned 
below. 




In these formulae, $0 indicates a solid-phase carrier, and 
the other symbols have the same meanings as above. 



(Step 7} 

In this step, an aldehyde group-having solid-phase 
carrier (9) Is reacted with a primary amine compound R'^NHz to 
give a compound (10). The aldehyde group-having solid-phase 
carrier is, for example^ a commercial product, ArgoGrel-MB-CHO 
Resln^. This reaction Is per-se known reductive amlnation , and 
it may be effected according to a method described In 
publications (e.g., J. Org. Chem., Vol. 60, p. 5742, 1995), or 
a method similar to the method, or a combination of the method 
and any other ordinary method. The amine to be used Includes, 
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for example « nethylamlne , ethylamlne and propylamine. Of 
those « preferred Is methylamlne. Though varying depending on 
the type of the compound and the solvent to be used and on the 
other reaction conditions, the amount of the prlmary.amlne R'^^ 
to be used is generally from 3 to 10 eouivalents relative to 
one equivalent of the solid-phase carrier (9)* The reducing 
agent to be used includes « for example, NaBIKOAc),, NaBH4« and 
NaCNBH,. Of those, preferred is NaBHlOAc),. The amount of the 
reducing agent to be used is generally from 3 to 10 equivalents 
relative to one equivalent of the compound (9). The reaction 
solvent may be generally any of DMP, THF/ methylene chloride, 
MeOH, ethanol, toluene, benzene, or their mixed solvents. If 
desired, an acid may be added to the reaction solvent to carry 
out the reaction, and its amount may be from 1/50 to 1/10 of 
the reaction solvent. The acid is, for example, acetic acid. 
Thus obtained, the solid-phase carrier (10) may be washed with 
any of DMP, MeOH, EtOH, THP^ methylene chloride, chloroform or 
their mixed solvents to remove the excess reagent, etc. 
(Step 8) 

In this step, the solid-phiase carrier (10) obtained in 
the previous step 7 is reacted with an isoxasole-earboxylic acid 
(11) or its reactive derivative to give a compound (12). 
Concretely, the reaction may be ordinary amidation. For 
example, a condensing agent that is. well known to those sicilled 
in the art is used for the reaction; or the reaction may be 
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ef f eotad in an ester activation method, a mixed add anhydride 
method, an aold chloride method or a oarbodllxnide method that 
may he carried out by anyone skilled in the art • The amidation 
reagent Includes, for exan^le, DQC, l-ethoxycarhonyl-2^ 
ethoxy-1 , 2-dihydroquinollne . l-cyclohexyl-3- { 2- 

morpholylethyDcarbodiimide, GDI* diphenylphosphoric acid 
azide; 2-chloro-l,3*dimethyl-2-lmidazolium chloride, PyBrop, 
diethyl cyanophosphate^, and l-ethyl-3-(3- 

dimethylaminopropyl ) carbodiimide hydrochloride • Of those 
amidation reagents, preferred is 2^chloro-l,3-dimethyl-2- 
imidazolium chloride. Though varying depending on the type of 
the confound and the solvent to be used and on the other reaction 
conditions p the amount of the carboacylic acid or its reactive 
derivative to be used is generally from 3 to 10 equivalents, 
preferably from 3 to 5 equivalents relative to one equivalent 
of the compound (10). Also varying depending on the type of 
the conipound and the solvent to be used and on the other reaction 
conditions, the amount of the amidation reagent to be used is 
generally from 3 to 10 equivalents, preferably from 3 to 5 
equivalents relative to one equivalent of the compoiind (10). 
The reaction solvent includes, for example, methylene chloride, 
chloroform, THP, diethyl ether, DMF. dime thy lace tamide, 
acetonitrile, and toluene. The reaction time is generally from 
1 to 20 hours. Thus obtained, the solid-phase carrier (12) may 
be washed with any of DMF, MeOH, BtOH, THF« methylene chloride. 
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chloroform or their mixed solvents to remove the excess reagent , 
etc. 

(Step 9) 

In this step, the S-positipned methyl group o£ the 
isoxazole of the solid-phase carrier (12) ohtained in the 
previous step 8 is deprotonated in the presence of a base, and 
then the deprotonated solid-^phase carrier is reacted with an 
aryl or heteroaryl ester compound (7 ) to give a ccmipound (13) . 
The base to be used includes » for example, n-BuXii, lithium 
dlisopropylamide, and potassium hexamethyldisilazide. Of 
those, preferred is potassium hexamethyldisilazide. Though 
varying depending on the type of the confound and the solvent 
to be used and on the other reaction conditions, the amount of 
the base to be used is generally from 3 to 10 equivalents relative 
to one equivalent of the compound (12 ) . Also varying depending 
on the type of the CMq^und and the solvent to be used and on 
the other reaction conditions, the amount of the ester to be 
used is generally from 3 to lo equivalents relative to one 
equivalent of the craipound ( 12 ) . The aryl or heteroaryl ester 
ccmqpound (7) may have an electron-attractive group or an 
electron-donating group on the aryl or heteroaryl group thereof . 
The aryl or heteroaryl ester compound (7) may be produced by 
reacting a commercially-available arylcarboxylic acid or 
heteroarylcarbox^rlic ecid with trimethylsilyldiazomethane. 
Thus obtained, the compound (13) may be washed with any of DMP, 
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iteOM, BtOH, THP. methylene chloride, chloroform or their mixed 
solvents to remove the excess reagent, etc* 
(Step 10) 

In this step, the conqpound (13) obtained in the previous 
step 9 is reacted with acid for release of an isoxazole 
derivative from the solid-phase carrier followed by 
Intramolecular cyollsation of the derivative to give an 
isoxazolopyridone derivative (I -a). The reaction to release 
the derivative from the solid»phase carrier may be effected in 
an ordinary method of releasing a compound from a solid-phase 
carrier that is einployed in general solid-phase reaction, or 
according to the method, or a combination of the method with 
any other method. Concretely, for example, the 
isoacazolopyrldone derivative (I-*a) may be produced by 
processing the compoxmd (13) with an organic acid- containing 
inert organic solvent at rocmi teinperature. The organic acid 
may be, for example, TPA. The inert organic solvent may be, 
for example, methylene chloride. The ratio by volume of the 
organic acid/ inert solvent is generally from 10 to 100 «, 
preferably from 20 to 50 % . For ccHOpleting the intramolecular 
cycliaatlon, for exan^le, the solid-phase carrier is filtered, 
the resulting filtrate is concentrated under reduced pressure, 
90 % TPA/methylene chloride is added thereto, and the reaction 
liquid is stirred at room teinperature for 1 to 48 hours, 
preferably from 2 to 24 hours. Thus obtained, the conipound 
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(I -a) is isolated and purified in any known isolation and 
purification method of, for example « concentration, 
reduced-pressure concentration, crystallization, solvent 
extraction* reprecipitation or cbromatogr^hy. 

The compound of formula (I -a) may be formed into Its 
pharmaoeutically-acoeptable salts in any ordinary manner. 
Concretely, when the compound of formula (I -a) has a basic group 
such as an amino group in its molecule, then the compound may 
be processed with an acid so as to convert it into the 
corresponding pharmaoeutically-acoeptable salt thereof. On 
the other hand, for example, when the substituent of has 
an acid group such as a carboxyl group, then the compound may 
be processed with a base whereby it may be converted into the 
corresponding pharmaceutically-*acceptable salt thereof . 
Further , the salt may be converted into the free convo^^^l 
thereof also in any ordinary manner* 

Next described are the metabotropic glutamic acid 
receptor-antagonistic effect of the conipounds of formula ( I*a) 
of the invention and a method for testing the compounds. 

The excellent metabotropic glutamic acid receptor*^ 
inhibiting effect of the confounds of formula (I-a) of the 
invention may be verified* for example, according to the 
following Test Method 1 . 

(Test Method 1) Metabotropic Glutamic Acid Receptor- 
Antagonistic Effect: 
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Using LIPOFBCTAMIHB (by Gibco BRL) , CHO cells were 
transfeoted with a cDNA of rat metabotroplo glutamic acid 
receptor 7a. which is described in J. Biol. Chem. . N. Okamoto 
et alw Vol. 269, pp. 1231-1236, 1994, to give a cell strain 
capable of stably expressing, rat metabotropic glutamic acid 
receptor 7a. The metabotropic glutamic acid receptor 7a- 
transf acted CHO cells were f uarther transf acted with a GalS cDNA, 
which is described in J. Biol. Chem* , s« offennanns, M. Ip Simon , 
Vol. 270. pp. 1517S-15180, 1995, to give a cell strain capable 
of stably expressing rat metabotropic glutamic acid receptor 
7a and GalS. The CHO cells capable of stably expressing 
metabotropic glutamic acid receptor 7 a and Gal 5 were incubated 
along with F1uo->3AM (final concentration 4 mM) at 37''C for l 
hour, and then washed 4 times with an assay buffer (1 x Hanks' 
salt with 2,5 iDM probenecid and 20 rtM HBPBS (N-2- 
hydroxyethylpipera2ine-N'-2-ethanesulfonic acid), and the 
resulting cells w^ assayed for tCa**!^. For the determination 
of [Ca^]^, used was a f luorimetric imaging plate reader (FIiZPR 
by Molecular Device). Concretely/ using an agonist, 0-5 mM 
L*AP4t the capacity of the antagonistic substance was measured. 

The Hanks* salt waiB prepared by 10 -fold diluting a Hanks* 
balanced solution (Gibuco BRL 14065-056 XOx). The final 
concentration of the Hanks' salt is as follows: 
CaCla: 0.14 g/liter 
KCl: 0-4 g/liter 
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KHiPO*: 0.06 g/llter 
MgClz-6H,0t 0.1 g/liter 
MgSOj-THjOt 0.1 g/llter 
NaCl: 8 g/llter 
NB2HPO«-7H,Ot 0.09 g/llter 
D- glucose: l g/llter 

Five minutes before the administration of tbe agonist 
thereto, a varying concentration of a test compound was 
administered to the cells. 



Table 1 

Metabotroplc Glutamlo Acid Receptor-Antagonistic Effect 



Test Compound 


IC„ (nM) 


Compound of Production Exanqpla 8 


7.65 


Cospound of Production Example 32 


10.45 



Ab in Table l , the compounds of the Invention have an 
excellent metabotroplc glutamic acid . receptor antagonistic 
effect* 

The CHO cells stably expresslng.rat metabotroplc glutamic 
acid receptor 7a were incubated along with an assay buffer 
(Locke's buffer and 1 nM IBMX (3'isobutyl-l*methylxanthlne )) 
at 37^C for 10 minutes, and a varying concentration of a test 
compound was applied to them, and the cells were further 
incubated for 10 minutes . 20 minutes after the administration 
of the agonist (0.5 nM L-AP4) and 10 m forskolin thereto, the 
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intrarooiecmlar oAMP of the calls was determtKidd. Por the cAMP 
detexmlnatlon , used was a cAMP BIA system (by Amersham Phazmacia 
Biotec, Little Chalfont, Buckinghamshire^ England). 

From the above results * the isoxazolopyrldone 
derivatives of formula (i^a) of the invention are useful for 
medicines for diseases and disorders in which roetabotropic 
glutamic acid receptor, especially metabotroplc glutamic acid 
receptor 7 may participate, for example, for various mental 
disorders such as anxiety disorders, psychosomatic disorders, 
obsessive-compulsive neurosis, bipolar disorders, melancholia, 
eating disorders, sdhisophrenia, epilepsy; various types of 
dementia or attention/cognition deficit disorders such as 
Alzheimer disease, multi-infarct dementiaj retrograde 
dyskinesia such as Parkinson disease, Huntington's chorea, 
amyotrophic lateral sclerosis; neurological disorders or 
neuropathy owing to, for example, cerebral infarction, 
transient isiohemic attack, or wound in the head: and acute or 
persistent pain in cancer, etc. 

The isoxazolopyridone derivatives of formula (I-a) may 
be orally or parenterally administered* When the compound of 
the invention is clinically used, pharmaceutically- acceptable 
additives may be added thereto in accordance with the 
administration mode for it, to thereby prepare various 
preparations for administration. The additives may be various 
ones that are generally used in the field of pharmaceutics. 
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IncludiAg, for example, gelatin, lactose, white sugar, titanium 
oxide, starch, crystalline cellulose, hydroxypropylmethyl 
cellulose. carboxymethyl cellulose, corn starch, 
mlcrocrystalline wax, white petrolatum, magnesium 
metasilicate aluminate, anhydrous calcium phosphate, citric 
acid, trisodium citrate, hydroxypropyl cellulose, sorbitol, 
fatty acid ester, polysorbate, sucrose fatty acid ester, 
polyoxyethylene hardened castor oil, polyvinylpyrrolidone, 
magnesium stearate, light silicic anhyidride, talc, vegetable 
oil, benzyl alcohol, gum arable, propylene glycol, polyallcylene 
glycol, cyolodextrin and hydroxypropyldextrin . 

Regarding their form, the preparations that are 
formulated along with these additives may take any form of, for 
example, solid preparations such as tablets, capsules, granules, 
powders or suppositories; or liquid preparations such as syrups , 
elixirs or injections - These may be formulated in any ordinary 
method known in the field of pharmaceutics. The liquid 
preparations may be prepared through dissolution or suspension 
in water or in any other suitable medium Just before use- 
fispeclally for injections, the ingredients may be dissolved or 
suspended in physiological saline or sucrose solution, if 
desired, and buffer and preservative may be added thereto. 

These preparations may contain the compound of the 
invention in a ratio of from l.O to 100 % by weight, preferably 
from 1.0 to 60 % by weight of the overall amoiuit of the 
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preparation* 

In case where the compounde of the invention are used, 
for example « In the field of clinics, the dose and the 
administration frequency thereof will vary, depending on the 
sex. the age, the body weight and the condition of the cases 
to \rtilch they are administered and on the type and the scope 
of the intended treatment. In general, however, the dose is 
preferably from 0.1 to 100 mg/kg adult/day for oral 
administration, and the administration frequency may be from 
once to a few times a day. Por parenteral administration, the 
dose is preferably from O.oOl to 10 mg/kg adult/day, and the 
administration frequency may be from once to a few times a day. 

BEST MODS FOR CARRYING OUT THE INVENTION 

The invention is described iat>re concretely with reference 
to the following Examples, to which, however, the invention is 
not limited. 

The meanings of the abbreviations in nuclear magnetic 
resonance spectrometry are mentioned below. 
St singlet 
d: doublet 
dd: double doublet 
ti triplet 
ms multlplet 
bri broad 
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g: quintet 

J: coupling constant 
Hz: hertz 

Production Example li 

Production of 5-methyl-6- ( 4-m0thoxyphenyl) -3-pyrldln-4-yl- 
isoxazolo- [ 4 p 5clpyrldln-4( SH) -one : 




Paratoluenesulfonlc acid monohydrate (25 mg) was added 
to a TOP solution (5 ml) of 5-(4- 
methoxyphenylcarbonylmetbyl) -3- (pyridin-4-yl) -N-methyl-4- 
isoxazolecarboxamlde (52 mg, O.lSramols) obtained in Reference 
Exaiiqple 6, and the reaction liquid was heated under reflux for 
5 hours . The reaction liquid was poured into a mixed solvent 
of aqueous saturated sodium bioeurhonate solution and chloroform, 
and the organic layer was separated. The organic layer was 
dried with anhydrous magnesium sulfate, the solvent was 
evaporated away under reduced pressure r and the remaining 
residue was purified through silica gel column chromatography 
(Wakogel' C-300 with eluent solvent of chloxpfom-MeOB (50 si)) 
to obtain the entitled compound (30 mg, yield 60 %)* 
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The NMR and Mass data of thei compound obtained in 
Production Exai^ple i are sbown beXow. 
>H NMR (300 MHz, CDCl,) 6 ppm: 

3.45(s.3H). 3.90{S,3H), 6.56{S.1H). 7 .03(d, J=8.9Ifc,2H) , 
7.34(d,J-8.9H»,2H). 8.30(d, J-6-2H«,2R) , e.80(d, J-6.2Hz,2H) 
BSI>MS(ra/e) t (M-t-H)*B334 

According to tbe method as in Reference Bxamplee l to 6 
and Production Bxample 1, or in the aame manner as therein, or 
by combining the method with any other known method, compounds 
of the following Production Bxanq^les 2 to 10 can be produced. 
Production Bxanple 2: 

Production of 3-(4-chlorophenyl)-5-methyl-6- 

phenylisoxasolo I 4 , 5c 1 -pyridin- 4 ( 5H ) -one ! 

a 




The NMR and Mass data of the compound obtained in 

Production Bxample 2 are shown below. 

NMR (300 MHZ, CDCl,) 8 ppmt 
3.42(S.3H). 6.55(S,1H). 7.38-7. 44(m.2H) , 7.46-7.56(m.5H) . 
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8.29-8«34(m,2R) 
ESI*MS(m/e) i (M4H)'»337 
Production Example 3t 

Production of 5-iiiethyl-3-pyridin-4-yl-6- 

phenylisoxa2olo[ 4 . 5c 1 pyridin.-4 ( 5H ) - one z 




The HMR and Mass data o£ the compound obtained in 

Production Bxanple 3 are shovm below. 

NMR (300 MBz, CDCl,) 8 ppm: 
3-43(S,3H), 6,59{s,lH). 7.38-7.46(m,2H) . 7.50-7.58(m,3H) , 

6. 28-8. 33(01. 2H), 8.77-8.83(m^2H) 

BSI-MS(m/e) i (M4H}'»304 

Production Exanvi® 4: 

Production of 3-(4-w>^'t^*>^*^^^y^i "5""^^^^^"*' 

phenyli8oxazolo[4,5c] -pyridin-4(5H} -one: 
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The NMR and Mass data of the confound obtained in 
Production Example 4 ase sbown. below. 

NMR (300 MHz, CDCl,) 8 ppm; 
3.41(s,3H), 3.88(8,3H), 6.53(saH), 7.04{d, J=9.0H»,2H) , 
7.34-7.44(m,2H), 7 -49-7 .55(iii,3H) , 8,33(d, J«9.0H*,2H) 
BSI-^MS(iii/e) ; (M4H) V333 
Production Baean^le 5: 

Production of 5-methyl-3-pyrldln-2-yl-6- 

phenyllsoxazolo ( 4 , 5cl pyrldln- 4 ( 5H ) -one ; 




Tbe NMR and Ma56 data of the cojnpound obtained in 
Production Bxample 5 are shown below* 
NMR (300 MHz, CDCl,) 8 ppnt 
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3.42(S.3H), 6.58(8.1H). 7.39-7. 46(in.3H) , 7.51-7.57{m.3H) . 
7.90(dt,Jol.8Hz,7.7H8,lH), 8.58(dt, J=l.lHz,7.7H8,lH) . 8.82- 
8.86(ni,lH) 

E5I-MS(n/e) : (H'i-H)^s304 
Prodaotion Example 6t 

Production of 5-metliyi-3-pyrldln-3-yl-6- 

phen7Ufloxa80lo[ 4 , 5o]p7ridln-4 ( SH) -one : 




The NHR and Mass data of the compound obtained In 
Production Exanvle 6 are shown t»elow. 
^ NHR (300 MHz, CDCl,) 6 p^: 

3.42(5,3H), 6.58(S,1H), 7.37-7.48(m,3H) , 7.49-7-58(m,3H) , 
8.71-8.79(m.2H). 9.41-9.46(m,lH) 
BSI*MS(in/e) t (M+H)*-304 
Production Bxanple 7s 

Production of 5-Biethyl-6-(3-methojcyphenyl)-3Tpyridin-4-yl- 
isoxasolo- ( 4 , 5c)pyridln-4( SH) -one t 
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The NMR and Haas tota of the cMipoimd ohtalned in 
Production Bacantple 7 are shown beXow. 

HMR (300 MHKr COCl,) 8 ppni: 
3.44(s.3H). 3.87(S,3H). 6.59{s,lH), 6.9l-6.93(«i.lH) - 6.95- 
7.00(in,lH). 7.04-7.09(m,lH), 7.42-7.47(m,lH) , 

8.30(d«J«6.2HZ,2H). 8.80(d, J«,6.2H»,2H). 
BSI-MS(m/e) : (M-^H)*»334 
Production Bxaniple 8 c 

Production of 5-R»thyl-3-(2-methoxyphonyl)-6- 

]^n7ll8ozazolo[ 4 , 5clpyridln-4( 5H) -o^ei 




OMe 



The HMR and Mass data of the confound obtained in 
Production Bxanple 8 are shown below. 
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*H NMR (300 MHz. CDCl,)8 pp»: 

3.33(8.3H), 3.87(s,3H), 6.52CS.1H), 7.04-7. 10(m,2H) , 7.36- 
7.44(iD,2H), 7.46-7.S6(m,5H) 
ESI-HS(in/e) t (M«H)*>333 
Production Example 9: 

Production of . 5-ii»thyl-3-(3-niethoxyphiBnyl)-6- 

pbenyiifloxasolo [ 4 . Se ] -pyrldln- 4 ( 59 ) -one : 




OMe 



The NMR and Mass data of the contponnd obtained In 
Production Sbtaniple 9 are. shown below. 

HMR (300 MHz, CDCl,) 8 ppmt 
3.41(S,3H), 3.91(8.3H), 6.55(s,lH), 7.04-7.09(m,lH) . 7.36- 
7.46(m,3H), 7.50-7.56(m,3H). 7.91-7.97(iB,2H) 
ESI-MS(m/e) : (M<fH)*-333 
Production Bxanple lO: 

Production of 3-(2-chioro-5-mothoxyphenyl)-5-metbyl-6- 
phenylisoscasolo- ( 4 , 5c]pyridln- 4 ( SH } -one : 
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The NMR and Mass data of the compound obtained In 
Production Bxample 10 are shown below. 
'H NNR (300 MHz, CDCl,) 8 ppm: 

3.69(fi.3H). 3.82(8,3H). 6.55(s,lH), 

7.00(dd,J"3.lH«,8.8H8,2H), 7.10{d. Jo3.1Hz,lH) , 7.38- 
7.42(m,2H), 7,44(d. J-8.8HZ.1H) , 7.50-7.55(ll».3H) 
BSI-MS(in/e) : (M+H)*-367 
Production Example 11: 

Production of 5-msthyl-3-phonyl-6-pyrldln-4- 

yllsoxazolo [ 4 , 5 -c 1 pyridln- 4 ( 5H ) -one t 




40 m9 (0.016 mmols) of the realn obtained In Reference 
Example 7 was suspended In 0 . 5 ml of THF , and 1 . 0 ml of a toluene 
solution of 0.5 M potassium hexamethyldisllazide was added 
thereto and stirred at room ten^rature for 20 minutes. 5.7 
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mg (5.7 mg, 0.048 mmolfi) of methyl nicotlnate was added to it, 
and the reaction liquid was further stirred at room temperature 
for 2 hours. The reaction mixture was filtered, and the 
residual resin was washed with DMP, MeOH, Tiff and methylene 
chloride in that order twice each. A solution of 50 % 
THF/methylene chloride solution was added to the thus -obtained 
resin, and the reaction liquid was stirred at room temperature 
for 2 hours . The reaction mixttire was filtered and washed with 
methylene chloride, and the resulting filtrate was concentrated 
under reduced pressure . A 90 « TFA/methylene chloride solution 
was added to the rasulting residue, and the reaction liquid was 
left at room temperature for 12 hours and then concentrated 
under reduced pressure to obtain the entitled compound (3*0 mg, 
yield 63 %). 

The NMR and Mass data of the compound obtained in 
Production Example 11 are shown below. 

NMR (300 MHz, CDCl,)^ ppmt 
3*42(3H,8), 6.56(lH,s), 7.36(2H>d, J»6.0Hz) , 7.48-7. 55{3H,m) , 
8.25-8.30(2H,m). 8*83(2H,d, J«6.0Hz) 
BSI-MS(m/e} ; (M-l-H)^s304 

According to the method as in Production Example 11 , or 
in the same manner as therein « or by combining the method with 
any other Known method, compounds of the following Production 
Exan^les 12 to 33 can be produced. 
Production Example 12: 
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Production of 5 -mathyl- 6 - [ 5 - (methylamlno ) py^^idlne- 3 -yl 1 
pheiiyllBoxa8olol4 , 5-clpyrldin-4( 5H) -onei 




The NNR and Mass data of the conqpound obtained in 
Production Example 12 are shoim below. 

NMR (300 Hz. CDCl,) 6 ppin: 
2.93(3H,brs), 3.45(3H,8). 4.09(lH.m). 

6.38(lH,dd,J»2.7,1.9Hz), 6.58(1H,5), 7.4a-7.56(3H.m) . 
8.00(lH,d,Jsl.9Hz), 8.16(lH.d.J=2.7Ha), 8.26-8.30(2H,m) 
ESI-M8(m/e) t (M4>H)*-333 
Production Bxainple 13: 

Production of 6-[6-(dimetbylaiBino)pyridin-3-yll-5-methyl-3- 
phenylisoxazoloE 4, 5-clpyridin-4 ( 5H) -one: 
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The nMR and Mass data of the compound obtained In 
Production Bacample 13 are shown below. 
*K NMR (300 Hz, CDCl,) 6 ppm: 

3.18(6H,S), 3.49(3H.s), 6.53(1H«8). 6.60(lH,dd, J»8.9.0.8H«) , 
7.47(lH,d,J«8.9H2), 7.48-7.55<3H.in} , 8.24(lH.d, J=0.8Hz) , 
8.25-8.31(2H.m) 
ESI-NS(m/e) : (N+H)*s347 
Production Example 14: 

Production of 6-(5-methoxypyridin-2-yl).-5-niethyl-3- 
phenylisoxazolo- [4 , 5-c]pyridin«'4( 5H) -onet 




The NMR and Mass data of the compoiind obtained in 
Production Bxaovle 14 are shown below. 
^ van. (300 Hz, CDCl,) i6 ppmj 
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3.50(3H,s), 3.96(3H,S), 6.62<1K,S), 7.35(lH,dd. J-a-6,2.9Hz) . 
7.48.7,S5(4H,m), 8.29(2H,m), 8.45(lH.d, J.2.9Hz) 
BSI-MS(m/e) : (Mi-H)*-334 
Production Bxample IS: 

Production of 6-{6-roethoxypyridin-3-yl)-5-inetbyl-3- 
phenylisoxazolo- [ 4 « 5 -c ] pyr idin- 4 ( 5H ) -one : 




The NMR and Mass data ;of the compound obtained in 
Production Bacanple 15 are shown below* 

NMR (300 Hz, CDCl,) 6 ppm: 
3.45(3H,S), 4-03(3H,s), 6.55(18,s), $.90(lH,d, J-8-6Hz) , 
7.52(3H,m), 7.62(lH,dd, J«8-6,2.5Hz) , 8,25-8.30<3H.m) 
ESI-MS(m/e) s (M-i-H)^a334 
Production Example 16 t 

Production of 6- {4-niethoxypyridin-2-yl) -S-methyl-S- 
Xihenylisoxazolo- [4 , 5-c Jpyridin-4(5H) -one: 
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NMR and Mass Oata o£ the coR|po«nd obtained In Production Bxanvle 

16 are sbown below. 

^ NMR (300 MHz, CPCl,) 8 ppmt 

3.48(3H,s). 3.94{3H.s). 6.64(1H.S), 6.93(lH,dd. J-5.5.2.1Hz) , 
7.04(lH.d,J«2.1H«).7.51{3H,m).8,29(2H.m).8.57(lH,d,J=5.5H8) 

ESI-MS(m/e) ; (M+H)'-334 
Production Example 17 t 

Production of 6-(6-iiiethoxypyridin-2-yl)-5-metliyl-3- 

phenylisoxaaolo- 1 4 . 5-c)pyridln- 4 ( 5H) -onex 




The MMR and Mass data of the compound obtained in 
Production Bxanvle 17 are shown below. 
'H NMR (300 Hz, CDCl,) 8 ppmt 

3.54(3H.B). 3.95(3H.8). 6.66(1H,B), 6,89(lH.dd. J-8.4.0.8) . 
7.12(lH.dd,J=7.2.0.8H2). 7.50-7.55(3H,id) . 

7.74(lH,dd,J«8.4,7.2Hz), 8.27-8.32(2H,m) 
ESI-NS(in/e) : (N+H)*-334 
Production Exanqi^le 18: 

Production of 6-(l,3-benzodloxol-5-yl)-5-iBethyl-3- 
phenyll80xazolo-4 , 5-olpyrldln-4 (.5H) -one » 
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The NMR and Mass data of the cooqpound obtained In 
Prodttotlon Bxanqpitt 18 are shown below. 
'H NMR (300 MHZ, CDCl,) 8 PffBIt 

3.44(3H,S), 6.08(2H.S). 6.S3(1H,S). S.85(lH,dd, J=1.7,0.7Ha>. 
6.88(lH,d,J»7.9.1.7H8), 6.93(lH.dd,Jo7. 9.0.7Hz) . 7.49- 
7.55(3H,m), 8.27-8.31(2H,m) 
BSI-MS(m/e) » (M+H)*»347 
Production Bxanqple 19 

Production of 6-(3-broiiio-4-meth03typhenyl)-5-inethyl-3- 
phenyllsoxazolo- 14.5-0 ]pyrldln-4 ( 5H) -one : 




The NMR and Mass data of the compound obtained In 
Production Example 19 are shown below. 

NMR (300 MHz. CDCl,) 6^ ppmt 
3.44(3H.S), 4.00(3H.S). 6.54(1H.8). 7.03(lH.d. Ja8.5Hz). 
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7 . 35( IH . da , J=8 . 5 . 2 . 2H8 ) . 7 . 50-7 . 56 ( 3H .w) , 7 .63 ( IH, d. J-2 . 2Ha ) , 
8.28-8.31(2H,m), 
BSI-MS(m/e) > (M^H)*M12 
Production Bxanvle 20: 

Production of s-methyl-S-phenyl-erlS- 

( trlf luoiromethyDphenyl] -isoxaaolo [ 4 . 5-o ]pyrldln-4 ( 5H) -one : 




The MMR and Mass data of the oonvound obtained in 
Production Exan^ia 20 are shown below. 

NMR (300 HHz. COCl,) 6 ppmt 
3.41(3M,S), 6.58(lH,s), 7.49-7.55(3H.m), 7.63(lH.iii) , 7.66- 
7.72(2H,in), 7.82(lH,dd,J=8.8.2.0Hz), 8.27-8.32{2H,m) 
ESI-MS(m/e) I (M+H)*»371 
Production Bzanq^le 21: 

Production of 5-iiiBthyl-3-pbenyl-6-I4-propylphenyll- 
Isoxazolo- C 4 , 5 -o ] pyridln-4 ( 5H) -one : 
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The NHR and Mass data of the compound obtained in 
Production Example 21 are shown below* 

NMR (300 MHz, CDCls) 5 ppm: 
0.99(3H,t,J=7.3Hz). 1.70(2H.ID), 2.68(2H,t, J-7.6Mz) . 

3.43(3H,S), 6.54(lH,fi), 7.32(4H,m), 7.48-7. 54(3H»m) , 8.27- 
8.32(2H,in) 

BSI-MS(ro/e) : (M+H)*-345 
Production Example 22 ^ 

Production of 6-(2^3-dihydro-l-benzofuran-7-yl)-5-methyl-3* 
phenylieoxazoloE 4 « S-c] pyridin-4 ( sh ) «Qne : 




The NHR and Mass data of the coinpound obtained in 
Production Example 4 are shown below. 
*H NMR (300 MHz, CDCI3) 8 ppmt 

3.32(2H,t,J=8.8Hz), 3,45{3H,s), 4.64(2H, t,8.8Hz) , 6.56(lH,s), 
6.98(lM,t,J«7.3H2), 7-ll( IH.dd, J-7. 3, 1 .2Hz) , 
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7.37{lH.dd,J-7.3.1.2Ha), 7.48-7.55(3H,m) . 8.26-8.32(2H.m) 
BSI-MS(m/e) » (M+H)*=345 
Production Bxantpld 23 > 

Proauotion of 6-(4-i8opropoxyplie»yX)-5-m©thyl-3- 

phei»yli«oxaaolo- ( 4 . 5-cliw?rldln-4 ( 5H) -one : 




The NMR and Mass data of the . ocia^MaA obtained In 
Production Example 23 are shown below. 

NMR (300MHz, CDCl,) jS ppO): 
1.40(6H.d.J«6.1H«), 3.44(3H,8). 4.64(lH,8ex.6.1H8 ) . 

6.53(1H.8), 7.00(2H,d,J-8.8Ha), 7.31(2H,d, J-8.8Hz) . 7.47- 
7.57(3H,m), 8.27-8.33(2H.lli) 
BSI-M8(m/e) t (M4-H)^->381 
Production Bxemple 24 > 

Production of 6-(l-ben80furan-2-yl)-5-methyl-3- 

phenyllsoxazolo- I 4 , 5 -c 1 pyrldln- 4 { 5H ) -one : 
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The MNR and Hass data o£ tha ccmvound obtained in 
Produotlon Bxan^le 24 are shown below. 
'H NMR (300 NHS, CDC1,K 8 ppn: 

3.73(3H.a). 7.01(lH,a). 7.18(lH,d. J«0.9H») . 

7.36(lH,ddd,J-7.6,7.2.0.9H2), 7.45(lH,add, Jo8.3,7.2. 1.3Hz) . 
7.53(3H,ra), 7..58(lH,lll), 7.70(lH,dt, J»8.3,0.9Ha) , 8.27- 
8.31(2H,lll) 

ESI-MS(m/e) i (N-i-H)'s343 
Production Exanvle 25 s 

Production of 6-[4-(dlii»thylaiiiino)phenyll-5-iiiethyl-3- 
phenyllsoxasolO' 1 4 , 5 -o ] pyrldln- 4 ( 5H ) >one t 




The NMR and Mass data of the coaqpound obtained in 
Production Bxan^le 25 are shown below. 
'H NMR (300 MHz, CPCl,) 6 ppm: 

3.05(6R.S), 3.48(3H,6), 6.52(lH,s), 6.78(2H,d. J»a. 9Hz) , 
7.27(2H,d.Jo8.9Hz), 7.49-7. 56(3H.m)» 8.29-8.32(2H.m) 
B8I-MS(m/e) { (M-i-Hr-'34e 
Produotlon Bxaniple 26; 

Production of 6-(3-fluoro-4-inetho3typbenyl)-S-inethyl-3- 
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phenylisoxazolo- 1 4 , 5-c Hyrldln-4 ( 5H) -one t 




The HMR and Kass data of the compound obtained In 
Production Eicainple 26 are shown below. 
*H NMR (300 MHa, CDClj) 6 ppm: 

3.43(3H,8). 3.9a(3H.S). 6.53(1H,8). 7.06-7.18(3H,m). 7.49- 
7.55(3H,m), 8.26-8.32(2H.n) 
BSI-N8(m/e) t(M-i>H)*-351 
Production Bxaiq>le 27: 

Production o£ 6-I3-(diiiieth.ylamlno)phenylJ-5-methyl-3- 
phenylisoxasolo- [ 4 , 5-c ]pyridia-4 (5H) -one : 




The fOBt and Mass data o£ the conpound obtained in 
Production Example 27 are shown below. 

NNR (300 MH8, CDCl,) 6 ppm: 
3.01(6H.S), 3.44(3H,s), 6.57(1H.S). 6.65(lH,dd. J"0.9,0.8Hz) , 
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6.68(lH.dd,J»7.5,0.9Ha), 6.83(lH.dd, J»8.5,0.8Ha) . 

7.34(lH.dd,J-8.5.7.5Ha), 7.49-7.5S(3H,m) , 8.28-8. 32(2H.m) 
BSI-MS(m/e) s (M+H)*«346 
Pfodnction Example 28 t 

produotloA of 3-(5-methyl-4-oxo-3-ph«nyl-4,5- 

dihydroisoxazolo- [4 , 5-o)pyrldln-6-yX)benzonltril6: 




The NMR and Mass data o£ the conpound obtained In 
Prodactlon Example 28 are shown below. 

NMR (300 HHz.CDCl,) 8 ppID: 
3.39(3H,8), 6.54(1H.SK 7.47-7,56(3H,.ni) , 7.64-7 .71(2H.ni) , 
7.72(lH,dd,J-9.5,1.2Hz), 7.88-7.90(lH,m) , 8.24-8.31{2H,») 
B3I-MS(m/e) I (H4-H)^«>328 
Production Bxaiiq;»le 29: 

Production of 6-(3-iiiethoxyphenyl)-5-mathyl-3- 

pbenyllswcazolo 1 4 , 5-oIpyridln-4 < 5H ) -one I 
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The NMR and Mass data of tbe confound obtained in 
Production Bzanpla 29 are sbown below. 
*H NMR (300 MH3, CDCl,) 8 ppm: 

3.42(3H.a), 3.87(3H,s). 6.5${1H,S). 6.91C1H.1»), 6.98{1M,«) . 
7.07(lH,m), 7.44(IH.dd.J»8.1.7.8H8). 7.49-7.55(3H,m} , 8.27- 
8.32(2H,m) 

BSI-M$(in/e) : (HfH)*s333 
Production Bxaaiple 30 1 

Production of 6-(5-«ethoxypyrldin-3-yl)-5-iiiethyl-3- 
phenyllsoxazolo- [ 4 , 5-clpyrldln-4 ( 5H) -one : 




Tbe NMR and Mass data of the oonqpound obtained In 
Production Example 30 are shown below. 
*H NMR (300 MHz. CDCl,) 6 ppm: 

3.43(3H,S), 3.95(3H.S). 6. 58( lH,s) , 7 .23(XH.dd, Ja2.8,1.8Hr ) . 
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7.49-7.S7(3H,Ill). 8, 26-8 .32(3H,m) , 8.48(lH,d. J-2.8HZ) 
BSI-HS(in/e) : (K+H)*»333 
Production Bxanq^le 31 1 

Production of S-methyl-3-ph©nyl-6-pyrldiii-2-yr- 

isoxazolo 1 4 , 5-cl -pyriOln- 4 ( SH) -on« t 




Thm NMR and Mass data of the oonqpound obtain4»d in 
Production Bxan^le 31 wo shown below. 

NMR (300 MHz, CDCl,) 6 ppiD$ 
3.49(3H,8). 6.65(1R,S), 7.46(lH,ddd.J-7.7,4.8,1.0Hz) , 7.49- 
7.57(4H,m). 7.90(lH.dt.J«1.8.7.7Hz), 8.26-8.31(2H,m) , 
8.78(lH,ddd,J-4.8,1.8»1.0Hz) 
ESI-MS(in/e) T (M+H)*-304 
Production Bjcangple 32: 

Production of 5-iiiethyl-6-pyridin-3-yl-3-pyridin-4-yi- 
i6oxazolo[ 4 , 5-cl -pyridin-4 ( 5H) -one : 
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The NMR and Mass data of the coinpound obtained in 
Production Bzaiople 32 are shown below* 

NMR (300 MHz, CDCl,) 8 ppmt 
3.45(3H,S), 6.62(1H,S), 7.48-7.54{lH,m) . 7.75-7.81(XH.m) , 
8.28(2H,d,J»6.2Hz)« 8.74(lH.dd, J«2.3rO,8Hz) • 8,7B-8.84(3H,m) 
ESI-MS(m/e);(M+H)^=305 
Production Bacanqple 33 & 

Production of 5-iiiethyl-6-py?rldln-2-yl-3-pyrldin-4-yl- 
isoxazolo I 4 , 5-ol -pyrldln-4 ( 5H) -one : 




The NMR and Haas data of the coa^ound obtained In 
Production Example 33 are shown below* 
'H NMR (300 MHz, CDCl,) 6 ppms 

3.51(3H,S), 6»62(1H,S), 7.46-7. 51(lH.m), 7,53-7.5B(lR,m) , 
7.90-7.96(lH,iB). 8,28{2H,d,J-6.2Hz), 8.74(lH,dd,J»2.3,0.8Hz), 

8*78-8. 84(2H,iii) 
ESI-MS(m/e) i (M4-H)^»30S 

The compounds of Production Examples 20, 22, 24, 25, 26, 
27, 28, 29 and 31 were purified through fractional thin- layer 
chromatography (Kieselgei™ 60F254, Art5744 (by Merck) with 
hexane/ethyl acetate -1/1). 
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Referance Bxanple 1* 

Production of pyrldin-4-aldoxlafts 




iBonicotlnaldehyde (5.4 g, 50 mmols) and hydroxylainlne 
hydroohlorlde (4.2 g. 61 mmols). were dissolved in a mixed 
solvent of MeOH and water, and the reaction liquid was heated 
under reflux for 5 hours. After this was cooled« the solvent 
was evaporated away under reduced pressure. Aqueous saturated 
sodium bicarbonate solution was added to the residue, to which 
ethyl acetate was added for organic layer extraction. The 
collected organic layer was dried with magnesium sulfate > and 
the solvent was evaporated away under reduced pressure to 
obtain the entitled compound (5.6 g, yield 94 %). For the 
confound, pyridin-4-aldoxime, a commercial product may also be 
used. 

The MMR data of the compound obtained in Reference Exai^ple 
1 are shown below. 
*H NHR (200 MHz, CDCl,) S ppm: 

7.5l(d,J«6.1IIs,2H), 8.12(S,1H), 8.64(d, Je6. 1H«,2H) 
Reference Bmsqple 2{ 

Production of ethyl 3-pyrrolidinocrotonate: 
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Ethyl acetacatate (13 ml, 102iinnols) and pyrrolidine (8.5 
ml, 102 nanols) were dissolved in toluene and mixed in azeotropy 
for 2 hours; Next, the solvent was removed under reduced 
pressure to obtain the entitled oonpound (18.3 g, yield 98 %) . 
For the CMUpound, ethyl 3-pyrrolidinocrotonate, a conmerciai 
product may also be used. 

The MMR data of the. oanpound obtained in Reference Example 

2 are shown below. 

>H NMR (200 MHz, CDCl,) 6 ppm: 

l.25(t,jB7.2Hz,3H). l.B3-2,03(m,4H) . 2.46(s,3H), 3.20- 
3.43(m,4H), 4.09(q.J-7.2Hz,2H), 4.47(B,1H) 

Reference Example 3: 

Production of N-methyl-3-pyrrolidine-crotonamidei 




An aqueous solution of methylacetacetamide (1.5 g. about 
13 mmols ) was dissolved in toluene ( 20 ml) , and pyrrolidine (1.6 
ml , 20 Rmols ) was added to it at room temperature , and then heated 
under reflux for 2 hours. Ihe reaction liquid was cooled to 
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0 degree, and the solid thus foxmed was taken out through 
filtration, washed and dried under reduced pressure to obtain 
I.l g of the Intended product (6.5 mmols. 50 %). 

The NMR and Mass data of the contpound obtained in 
Reference Example 3 are shown below. 
>H NMR (CDC13, 400 MHz) 6 p^i 

l.88-1.92(lll,4H). 2.50(s,3H). 2.79(d,J«5.2H8,3H). 3.24{br.4H). 

4.30(S,1H). 4.90(br,lH) 
BSI-MS(m/e):(M+H)'-169 
Reference Bxanple 4: 

Production of 4-ethoxycarbonyl-5-«ethyl'-3-pyridin-4-yl- 
isoxazole: 




N-^orosucoinlmide (2.66 g, 20 mmols) was dissolved in 
chloroform (12 ml) , and pyridine (0.125 ml) and a chloroform 
solution (36 ml) of pyrldln-4-aldoxline (2.4 g) obtained in 
Reference Example 1 were added to it at room temperature and 
stirred for 30 minutes. Next, a chloroform solution (2 ml) of 
etnyl 3-pyrrolidinoorotonate (3.6 g. mmols) obtained in 
Reference Example 2 was added to it, and the reaction solution 
was then heated up to SO degrees . A chloroform solution ( 9 ml ) 
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Of trlethylamlne ( 2 . 7 ml) was dropwisa addad to it ovar a period 
of 1 hour, and then stirred, overnight at 50*C. The reaction 
liquid was copied to room tenqperature, and transferred into 
aqueous saturated sodium bicarbonate solution and extracted 
with chloroform. The organic layer collected was dried with 
magnesium sulfate, and this was concentrated under reduced 
pressure to remove the solvent. The resulting residue was 
purified throu^ silica gel column chromatography (WaJcogel* 
C-300 with eluent solvent of hexane-ethyl acetate (3:1)) to 
obtain the entitled confound as a mixture of isomers thereof 
(18 g. yield 39 %). 

The NMR data of the ccmipound obtained in Reference Example 

4 are shown below, 

'H NHR (300 MHz, CDCl, ) 8 ppmt 

1.25(t,J-7-2Hz.3H), 2-76(s.3H). 4.27(q. J»7.2Hx,2H) . 

7.56(d,J-6.0H2.2H), 8.72(d, Jo6.0Ha,2H) 
Reference Example 5: 

Production of 5-methyl-3-pyriditt-4-yl-'4-isoxaaole-carboxylic 
acid: 



Hi 




4-ethoxycarbonyl- 5 -methyl -3-pyridln- 4 -yl-isoxaaole 
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Obtained in Reference Example 4 waa dissolved in MeOH (3 ml), 
and aqueous 3 M sodium hydroxide solution (5 ml) was added to 
the reaction liquid. Then, the reaction mixture was stirred 
at room ten^erature for 2 hours • Next , aqueous 1 M HCl solution 
(15 ml) was added to the reaction liquid with cooling with ice 
to thereby neutralize the reaction liquid. The solid formed 
was taken out through filtration, washed with water, and dried 
under reduced pressure to obtain the entitled compound (1-3 g, 
yield 82 %)• 

The NMR and Mass data of the conqpound obtained in 
Reference Example 3 are shown below. 
'H NMR (300 MH», CD,OD) 8 ppmi 
2.71(6,3H), 7-74(br,2H), 8.62(br,2H) 
BSI-MS(m/e) z (M-H)~»204 
Reference Exaniple 6t 

Production of M,5-dimetbyl-3-phenyl-4-isoxazolecarboxaraide: 




5 -Methyl- 3 -pyr idin- 4 -yl- 4 - isoxazole- carboxylic acid 
(500 mg, 2.5 mraols) obtained in Reference Bxan^le 5 was 
dissolved in N.N-dimethylformamide (10 ml), and methylamine 
hydrochloride (333 mg, 4.9 mmols), HOBt (496 mg, 3*7 mmols). 



60 



2003-12-09 16540 FROM tPPV-f^Bz/'^B 



TO roi010i2125880500 P.SS/76 



WSC (702 mg. 3.7 mols) and trlethyXamlne (1.02 na. 7.3 wmols) 
were added to tHe solution. The reaction mixture was stlxrred 
at room temperature for 5 houra* The reaction liquid was 
transferred into aqueous saturated sodium bicarbonate solution, 
and ethyl acetate was added thereto for organic layer extraction . 
The liquid extract was washed with aqueous saturated sodium 
bicarbonate solution, and the organic layer was dried with 
magnesium sulfate • Then , the solvent was removed under reduced 
pressure, and the resulting residue was purified through silica 
gel column chromatography to obtain the entitled compound (360 
mg, yield 66 %). 

In addition, the compound of Reference Bxan^le 6 may also 
be produced according to the following method. 

N-ohlorosucclnlmlde (292 mg, 2.2 nmols) was dissolved in 
chloroform (6 ml), and pyridine (0.040 ml) and a chloroform 
solution (6 ml) of pyridln-4-Taldoxlme (2.4 g) obtained in 
Reference Example 1 were added thereto at room temperature, and 
stirred at 50 degrees for 30 minutes. Next, methyl'3- 
pyrrolidinocrotonamlde (244 mg. 2mmols) obtained In Reference 
Example 3 was added to it at room temperature, and the reaction 
solution was heated up to 50 degrees. Then^ triethylamine 
(0.306 ml) was dropwlse added to it over a period of 10 minutes, 
and then stirred at SO^C for 3 hours. The reaction liquid was 
cooled to room ten^erature , then transferred into aqueous 
saturated sodium bicarbonate solution, and extracted with 
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ohloroform. The organic layer collected was dried with 
magnesium sulfate, the solvent wa? removed under reduced 
pressure, and the resulting resijclue was purified through silica 
gel column ohromatograjAy (IteJcogel" c-300 with eluent solvent 
of chloroforro-methanol (2J0tl)) to obtain the entitled compound 

(242 mg, yield $6 %}. 

The MMR and Mass data of the compound obtained in 
Reference Baeampie 6 are shown beilow. 
'B NMR (300 MHz, CD,OD) 6 ppmt 

2.68(S.3H), 2.89(d,J»4.7Ha,3H). 5.50(br,lH), 

7.58(brd.J-5.0HB,2H). 8.75(brd, J»5.0H2,2H) 
ESI-M8(m/e) : (M*H)'-218 
Reference Example 7t 

Production of 5-(4-methMtyphenylcarbonyl»ethyl)-3-(pyridln- 
4«yl ) -N-iDethyl-4-isoxa2oleoarboxanlde : 




N.5-dimethyl-3-phenyl-4-isoxazolecarboxamide (lOD mg, 
0.46 mols) obtained in Reference Example 6 was dissolved in 
dewatered THP (3 ml) in a nitrogen atmosphere, and the reaction 
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IKluld was cooled to -78"C. N-BuLi (0.75 ml. 1-2 mmola) was 
dropwise added to the reaction liquid, and the reaction liquid 
was stirred at -78'C for 1.5 hours. Next, a THP solution (1 
ml) of methyl paramethoxytoenzoate (191 mg, 1.2 mnols) was added 
to the reaction liquid. The reaction mixture was stirred at 
-78'C for 1 hour, and then transferred into aqueous saturated 
sodium bicarbonate solution. Ah organic layer was extracted 
out of it with chloroform added thereto. The organic layer was 
dried with magnesium sulfate, then the solvent was evaporated 
away under reduced pressure, and the residue was purified 
through silica gel column chromatography (Wakogel" C-300 with 
eluent solvent of chloroform-MeOH (30:1)) to obtain the 
entitled compound (52 mg, yield 32 %). 

The NMR and Hass data of the compound obtained in 
Reference Bzample 7 are shown below. 
*H NMR (CDC13, 300 MHx ) 8 ppffl: 

2.92(d.J-4.8Hi.3H), 3.d2(S,3H). 4.64(S,2H), 

7.02(d.J«8.8Ha.2H). 7.13-7.20(br,lH). 7.70-7. 72(m,2H) , 
8.07(d,jB8.8RS,2H). 8.73-8.74(m,2H). 
BSI-MS(m/e) : (M+H)*-352 
Reference BxaQple 8t 
Production of coaq^und (II): 
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(H) 

wherein each symbol has the saiiie meaning as above i 

5.0 g of eonimeroially-available AxgoGel-MB-rCHO Resin" 
(0.4 imnol/g) was sttspended In DNP (20 ml) and AoOH (1.0 ml), 
and then methylamine hydrochloride ( 405 mg ) and NaBH( OAo ) , ( 2 . 12 
g) were added thareto in ordar , and stirred at room ten^rature 
for 12 hours. "Hie raaction mixture was filtered, and the 
residual resin was washed with DMP, MeOH, THP and methylene 
chloride in that order twice each, and then dried. Dewatered 
methylene obleride (30 ml) was added to the thus-obtained resin 
to suspend it therein, and then M.N-dlisopropylethylamine (5.2 
ml), 5-:methyl-3-phenylisoxazole-4-carboxyllc acid (2.03 g) 
and DNC (1.70 g) were added thereto in that order, and stirred 
at room teinparature for 1 hour. The reaction mixture was 
filtered, and the residual resin was washed with DMF, HeOH, THP 
and methylene chloride twice each, and then dried to obtain the 
resin of formula (II). 

Formulation Examples of the compounds of the invention 
are mentioned below, to which, however, the preparations of the 
coiq>ounds of the invention are not limited. 
Formulation Example l: 
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10 parts of the CMipound o« Rroduotlon Example i , 15 parts 
of heavy magnesium oxide and 75 parts of lactose were uniformly 
mixed to form a powdery or granular preparation having a size 
of at most 350 iim. The preparation was encapsulated into 
capsules. 

Formulation Exaiq>le 2t 

45 parts of the compound of Production Example 1 , 15 parts 
of starch, 16 parts of lactose. 21 parts of crystalline 
cellulose, 3 parts of polyvinyl alcohol and 30 parts of 
distilledwater were uniformly mixed, ground, granulated, dried 
and then dressed into granules having a diameter of from 1410 
to 177 im. 

Formulation Example 3: 

A granular preparation was produced in the same manner 
as in Formulation Example 2. 3 parts of calcium stearate was 
added to 96 parts of the granular preparation, and tabletted 
under compression into tablets having a diameter of 10 mm. 
Formulation Example 4t 

10 parts of crystalline cellulose and 3 parts of calcium 
stearate were added to 90 parts of the granular preparation 
obtained in Formulation ExaR^le 2, and tabletted under 
CMqpresslon into tablets having a diameter of 8 mm. These were 
coated with a mixture suspension of syrup, gelatin and 
precipitating calcium carbonate into sugar-coated tablets. 
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IMDUSTRIAL APPLICABILITY 

The compounds of formula ll-al or their 
pharmaceutlcally- acceptable ^alts have a inetabotropic 
glutamic acid receptor-antagonistic effect, and are therefore 
useful for remedy and/or prevention of , for example, anxiety 
disorders, psychosomatic disorders, obsessive-cwupulsive 
neurosis, bipolar disorders, melancholia, editing disorders, 
schizophrenia, multi-infarct dementia, Alsheimer disease, 
epilepsy, Parkinson disease. Huntington's chorea, pain or 
retrograde neurosis. 
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CLAIMS 

(1) Isoxazolopyridone derivatives of a formula (I-a): 




wherein R** repredsnts an optionally- substituted heteroaryl or 
phenyl group, represents an optionally- substituted ^enyl 
or heteroaryl group, and R** represents a methyl group, provided 
that, (I) when R^" is an unsubstltuted phenyl group, then R** 
must not be a para-substltuted phenyl group of which the 
substltuent Is any of a methoxy group » a dhloro group, a methyl 
group, a trlfluoromothyl group, a fluoro group, a bromomethyl 
group or a dlmethylamlnomethyl group, and R^" must not be an 
unsubstltuted heteroaryl group, and (2) when R^ Is a 4^tolyl 
group or a 4-fiuorophenyl group, then R" must not be an 
unsubstltuted phenyl group, a 4-mothoxypbenyl group or a 4- 
fluorophenyl group, or their pharmaceutlcally- acceptable 
salts . 

(2) isoxaaolopyrldone derivatives or their 

pharmaceutlcally-acceptable salts as claimed in claim 1, 
Wherein R** is an optionally-substituted heteroaryl group. 
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(3) Isoxazolopyrldone darivativdfi or their 
pharmaceatlcally-acceptable salts as claimed in claim 1» 
wherein is an optionally- substituted pyridyl group. 

(4) iBoxazolopyridone derivatives or their 
pharmaoeutically-acceptable salts as claimed in claim 1, 
wherein is a 4-pyridyl group, and R^^ is amethoxy-substituted 
phenyl or pyridyl group » 

(5) Isoacazolopyridohe derivatives or their 
pharmaceutically- acceptable salts as claimed in claim 1, 
iiAerein R^ is a methoxy-substituted phenyl group. 

(6) Isoxazolopyridone derivatives or their 
pharmaceutlcally-acceptable salts as claimed in claim 1, 
wherein R^*^ is a methoxy-substituted phenyl group, and R^*^ is 
an unsubstituted phenyl group « 

(7) isoxazolopyridone derivatives or their 
pharmaceutically-acceptable salts as claimed in claim 1 , 
wherein R^ is a 4-pyridyl group, and R^ is a 3-metboxyphenyl 
or 4-methoxyphenyl group. 

(8) Isoxazolopyridone derivatives or their 
pharmaceutically-acceptable salts as claimed in claim 1, 
wherein R^ is an unsubstituted phenyl group, and R^ is a 
5 -^methoxy- 3 -^pyridyl , 3 -methoxy ^ 4 -pyridyl , 5- dimethylamino- 
3 -pyridyl , 3.4 -methylenedioxyphenyl or 5 -roethoxy-- 2 -pyridyl 
group. 

(9) A medicine for anxiety disorders, psychosomatic 
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Olsordws. pbsesslve-compulQlva neurosis, bipolar disorders, 
melancholia, eating disorders, schizophrenia, muiti- Infarct 
dementia, Alzheimer disease, epilepsy. Pariclnson disease, 
Huntington's chorea, pain or retrograde neurosis, which 
comprises, as the active ingredient thereof, the novel 
isoxazolopyridone derivative of clalins 1 to 8* 
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ABSTRACT 



The invention relates to isoxazolopyridone derivatives 



wherein R^* ^presents an optionally- substituted heteroaryl or 
phenyl group, R^* represents an optionally- substituted phenyl 
or heteroaryl group, and R** represents a methyl group , provided 
that. (1) when R" is an unsubstltuted phenyl group, then R** 
must not be a para-substituted phenyl group of which the 
substituent is any of a methoxy group, a chloro group, a methyl 
group, a trifluorcmethyl group » a fluoro group « a bromomethyl 
group or a dimethylaminomethyl group, and R** naxBt not be an 
unsubstltuted heteroaryl group, and (2) ^en R** is a 4-tolyl 
group or a 4**fluorophenyl group, then R** must not be an 
unsubstltuted phenyl group, a 4'-methoxyphenyl group or a 4- 
fluorophenyl group, or their pharmaceutically-acceptable 



The isoxazolopyridone derivatives or their 
pharmaceutically-acceptable salts of the invention have a 



of a formula (I -a): 




salts . 
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metabotropic glutamic aci* receptor-antagonistic effect, and 
are useful for remedy of, for example, anxiety disorders, 
psychosomatic disorders, obsessive-compulsive neurosis, 
bipolar disorders. melancholia, eating disorders, 
schizophrenia. multi-inf«ct dementia. AisheUner disease, 
epilepsy. Parkinson disease. Huntington's chorea, pain or 
retrograde neurosis > 
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